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SUMMARY

The National Association of Broadcasters submits these commentsin the
Commission’s Low Power FM (“LPFM”) proceeding. In passing the Radio Preservation
Act of 2000, Congress instructed Commission to conduct field tests to determine in real
world conditions whether LPFM stations would interfere with existing FM stations if
LPFM stations were not subject to third adjacent channel spacing requirements. Existing
broadcasters have a legitimate expectation that they can and will reach their audiences.
The same is true for consumers who have purchased hundreds of millions of FM radios.
As both the Commission and Congress have recognized, these listeners should not be
deprived of their ability to receive free over-the-air broadcast service, including vita
weather and other life-saving emergency information. Congress put the burden on the
Commission to establish that these harms would not occur.

The Commission contracted with the MITRE Corporation (“MITRE”) to conduct
the field tests. Because MITRE’s field test report (“Report”) entirely fails to address two
key Congressional mandates: (1) that independent audience listening tests be conducted
to establish what is objectionable interference; and (2) that an economic analysis be
performed to determine the impact on full power FM stations if third adjacent channel
protections were eliminated, it fails to adhere to clear statutory conditions for any
recommendation that third adjacent channel protections be altered.

Looking past the statutory deficiencies, the Report is fraught with major technical
flaws, including site selection, frequency selection, receiver selection, receiver
characterization and testing methodology, so that the resultant test data could in no way

support any recommendation regarding the feasibility of relaxing third adjacent channel



gpacing requirements for LPFM stations. Consequently, MITRE’ s distance separation
formulas will not eliminate third adjacent channel interference and must be rejected out-
of-hand. Moreover, MITRE's spacing formulas are premised on a static population
assumption. But population shifts will inevitably occur: the Commission must ensure
that all persons within a station’s protected contour, including those who have relocated
near a LPFM station, are not subjected to harmful interference when listening to their
desired full power FM station.

Finally, the Report actually demonstrates the contrary of its purported conclusion,
showing that listeners within a full power FM station’s protected contour will experience
harmful interference from LPFM stations located on third adjacent channels. As such,
the Commission has no choice but to report to Congress that it cannot recommend the
elimination of third adjacent channel protections for LPFM radio service based on the

results of this study.



Beforethe
Federal Communications Commission
Washington, D.C. 20554

In the Matter of )
)
Creation of Low ) MM Docket No. 99-25
Power Radio Service )
)
To: The Commission
COMMENTSOF

THE NATIONAL ASSOCIATION OF BROADCASTERS
ON THE MITRE CORPORATION REPORT

Introduction.

The National Association of Broadcasters (“NAB”) ! submits these comments in response
to the Commission’s Public Notice. Comment Sought on the MITRE Corporation’s Technical
Report, Experimental Measurements of the Third-Adjacent-Channel Impacts of LowPower FM
Stations, Public Notice, MM Docket No. 99-25, rel. July 11, 2003 (hereinafter “Notice”).
Congress instructed the Commission to conduct field tests to determine in real world conditions

whether Low Power FM (“LPFM”) stations would interfere with existing FM stations if LPFM

1 NAB is a nonprofit, incorporated association that serves and represents America's radio and
television broadcast stations.



stations were not subject to third adjacent channel spacing requirements.> The Commission
contracted with the MITRE Corporation (“MITRE”) to conduct the field tests required by
Congress, in a maximum of nine FM radio markets, including one market with a FM trandlator
station.®

NAB retained the Carl T. Jones Corporation, a highly respected engineering consulting
firm based in Springfield, Virginia, to examine MITRE's field test Report.* An affidavit of the
Carl T. Jones Corporation attesting that the analysis of the MITRE Report contained in these
comments reflects state-of-the-art engineering practices is attached to these comments.
MITRE’sfield test report (hereinafter “Report™) entirely fails to address two key Congressional
mandates: (1) that independent audience listening tests be conducted to establish what is
objectionable interference; and (2) that an economic analysis be performed to determine the
impact onfull power FM stations if third adjacent channel protections were eliminated. Because
the Report fails on the first cut to adhere to clear statutory requirements, the Commission has no
basis to recommend to Congress any elimination of third adjacent channel protections.

Looking past the statutory deficiencies, the Report is fraught with major technical flaws,
including site selection, frequency selection, receiver selection, receiver characterization and
testing methodol ogy, so that the resultant test data could in no way support any recommendation

regarding the feasibility of relaxing third adjacent channel spacing requirements for L PFM

2 District of Columbia Appropriations Act, FY 2001, Pub. L. No. 106-553, § 632, 114.Stat. 2762,
2762A-111(2000) (hereinafter “Radio Preservation Act”).

3 1d. at § 632(b)(1).

* Four years ago NAB commissioned the Carl T. Jones Corporation to test an extensive sample
of modern radio receivers to ascertain their susceptibility to second and third adjacent channel
interference. See Receiver Performance Study, attached as Volume Il of Comments of NAB,
MM Docket No. 99-25, filed Aug. 2, 1999.



stations. Consequently, MITRE’s argument that, with some minimal distance separations, the
Commission can simply apply aformula and eliminate third adjacent channel interference, must
be rgjected out-of-hand.

This matter hinges on whether it is technically possible for the Commission to alow
LPFM service to operate on third adjacent channels while not harming existing full power
broadcasters and their listeners. Existing broadcasters have a legitimate expectation that they can
and will reach their audiences. They have invested time, money and effort, all in good faith.

The same is true for consumers who have purchased hundreds of millions of FM radios. As both
the Commission and Congress have recognized, these listeners should not be deprived of their
ability to receive free over-the-air broadcast service, including vital westher and other life-saving
emergency information. Congress certainly put the burden on the Commission to establish that
these harms would not occur.

Finally, the Report actually demonstrates the contrary of its purported conclusion,
showing that listeners within a full power FM station’s protected contour will experience harmful
interference from LPFM stations located on third adjacent channels. As such, the Commission
has no choice but to report to Congress that it cannot recommend the elimination of third
adjacent channel protections for low power FM (“LPFM™) radio service based on the results of
this study.

. Background.

Four years ago the Commission initiated a rulemaking proceeding for the creation of a
LPFM radio service, part of which involved a proposal to make substantial adjustmerts to its
interference protection criteria. In re Creation of a Low Power Radio Service, Notice of

Proposed Rulemaking, MM Docket No. 99-25, 14 FCC Rcd 2471 (1999) at 11 42-50 (hereinafter



“NPRM”). Specifically, the Commission sought to eliminate second and third adjacent channel

protections for LPFM stations. In soliciting studies from interested parties, the Commission

received three receiver studies.® Additionally, the Commission’s Office of Engineering and
Technology (“OET”) began its own testing after the NPRM was released and subsequently
placed its “Interim Report” in the docket after the comment deadline.® In comments submitted
on August 2, 1999, NAB addressed the Commission’s assumptions regarding the technical issues
— primarily that receivers have improved enough to reject interference from second and third
adjacent stations — and showed these assumptions to be unfounded.” NAB provided a
comprehensive receiver study that demonstrated that FM receivers had not improved, and indeed
did not generally perform up to the Commission’s frequency planning assumptions. The NAB
and Consumer Electronics Manufacturers Association (“CEMA” now “CEA”) data, while
collected independently, came to virtually the same conclusion, that the Commission cannot
eliminate second or third adjacent channel protections for LPFM because receivers generally will

not be able to adequately reject the undesired signals that would be created.® In contrast, OET

®> NAB submitted its receiver study as Volume Two of its Commentsin MM Docket No. 99-25,
filed Aug. 2, 1999; Consumer Electronics Manufacturers Association (“CEMA” now Consumer
Electronics Association “CEA™), National Public Radio and the Corporation for Public
Broadcasting submitted a joint receiver study on Aug. 2, 1999; The Nationa Lawyers Guild
(“NLG”) and other LPFM proponents filed a receiver study conducted by Broadcast Signal Lab
as part of the NLG’s comments filed on Aug. 2, 1999.

® Office of Engineering and Technology, Federal Communications Commission, Second and
Third Adjacent Channel Interference Study of FM Broadcast Receivers, Project TRB-99-3, July
19, 1999 (placed in record on Aug. 3, 1999) (hereinafter “OET Interim Report”).

" Comments of NAB in MM Docket No. 99-25, filed Aug. 2, 1999 (hereinafter “NAB
Comments’).

8 |d. at 32; see also Comments of CEMA in MM Docket No. 99-25, filed Aug. 2, 1999 at 13.
Note that although NAB’ s study did show that most receivers cannot perform up to the existing



and the National Lawyers Guild (“NLG”) concluded that receivers are capable of adequately
performing without second and third adjacent channe! interference protections.® However, when
these studies were properly evaluated, they did not contradict our findings.*® The ultimate
conclusion indicated from the testing of over seventy five (75) receivers was that the
Commission cannot eliminate interference protections because doing so would cause substantial

interference to existing services.

Notwithstanding ample evidence in the record that full power FM listeners would be
adversely affected, in 2000 the Commission concluded that licensing LPFM stations on third
adjacent channels would not result in significant interference to existing full power FM stations.
In Re Creation of Low Power Radio Service, Report and Order, MM Docket No. 99-25, 15 FCC
Rcd 2205 (2000) (“LPFM Order”). Despite the findings of four magjor FM technical studies, on
reconsideration, the Commission rejected claims that it had ignored record evidence
demonstrating a likelihood of interference from third adjacent LPFM stations, explaining that it
had “simply found that the test data supported different conclusions than those reached by”
LPFM opponents. Memorandum Opinion and Order on Reconsideration, MM Docket No. 99-
25, 15 FCC Rcd 19208 (2000) at 1 9 (“Reconsideration Order™). Further, notwithstanding
repeated objections to implementing LPFM service without real world testing, the Commission

simply responded that:

interference standards under the Commission’s rules, NAB is not advocating that the
Commission increase its interference protections.

® See OET Interim Report at 1; See Comments of NLG, in MM Docket No. 99-25, filed Aug. 2,
1999 at XII.D.

10 Reply Comments of NAB, in MM Docket No. 99-25, filed Nov. 15, 1999.



interference issues involved in this matter relate to receiver performance, qualities which
are best examined through laboratory testing of a sample of recelvers. There have been
no questions raised in this proceeding that require new information on the propagation
gualities of FM signals, and thus there was no reason to conduct field tests.

Id. at 9 15.
Congress, however, disagreed with the Commission’s conclusions, reinstating third

adjacent channel protections, and ordering the Commission to conduct field tests to determine in
real world conditions whether LPFM stations would interfere with existing FM stations if LPFM
stations were not subject to third adjacent spacing requirements.*! Congress was also concerned
the Commission’s testing methodology in evaluating what is objectionable interference to the
average radio listener was self-serving. As Representative Cliff Stearns stated:
[W]e think the FCC has rushed to judgment without resolving this critical part, which is
the interference issue without fully consulting with us. Even the FCC witness testifying
before our committee could not explain why the commission, the FCC commission, did
not measure interference using signal-to-noise ratios. . . . by measuring distortion rather
than using the internationally recognized standard for interference, the FCC cooked its
own resultsin away that allowed for it to move forward.?
It is obvious that Congress intended the field tests to be conducted by an independent, objective
entity using standard, scientifically-accepted procedures. As discussed below, because MITRE
failed to (1) follow proper procedures for determining harmful interference; and (2) adequately

test interference to full power FM stations, the Commission cannot recommend to Congress that

any change should be made in the third adjacent channel interference standards.

1 See Radio Preservation Act at § 632(b)(1).

12 146 Cong. Rec. H2969 (daily ed. May 15, 2000) (statement of Rep. Stearns).



[II.  TheMITRE Report Failsto Address Key Statutory Requirements.

A. The Commission Cannot Circumvent A Congressional
M andate Based on Cost Consider ations.

Section 632(b)(2)(B) of the Radio Preservation Act specifies that the Commission shall
hire an independent testing agency to conduct “field tests [which] shall include ... independent
audience listening tests to determine what is objectionable and harmful interference to the
averageradio listener.” Y et, with the acceptance of the Commission, MITRE €elected to use a
single listener to judge whether or not harmful interference was present in the audio under test.™®
MITRE abandoned audience listening tests (also known as subjective evaluations) because “the
proposed cost of the listening tests was very high and substantially exceeded the available
budget.”** MITRE further explained that “costs were driven by the size of the sample audience
that is needed to produce statistically significant results.” Id.

This, however, entirely circumvents Congress' intention that actual listening is the
critical component in quantifying what constitutes objectionable interference. Without
statistically significant listening test results, there can be no quantification of the level of
interference resulting from LPFM stations sited in a relaxed third adjacent channel allocation
environment.'® There is awesdlth of evidence in the technical literature that a single listener is no

substitute for a properly designed and executed subjective evaluation. 16

13 MITRE states “At the time of the recording, the subcontractor technician who was operating
the workstation annotated the data sheet with his perception of the level of interference for each
receiver type.” Report, Vol. 1 at 1-13. These perceptions were later verified from the CDs by a
MITRE engineer who had received and passed a certified hearing examination.

14 Report, Vol. 1 at 1-14.

> Moreover, without quantification of what constitutes objectionable interference, the
Commission has no way of determining what level of interference LPFM stations may face from



In lieu of performing statistically valid audience listening tests, MITRE simply concluded
that it “does not feel there is enough perceptible interference from LPFM stations operating on
third-adjacent channels to warrant the expense of aformal listener test program.”*’ Despite what
MITRE “fedls,” Congress specifically directed the Commission to “conduct audience listening
tests to determine what is objectionable and harmful interference to the average radio listener.”*®

MITRE's failure to fulfill the Congressional mandate to conduct audience listening tests
leaves the Commission with no basis to recommend altering third adjacent channel protections.

Here Congress’ intent is unambiguous — independent audience tests are required because they

form the basis for determining what is objectionable and harmful interference. When Congress

full power FM stations. Under well established policies the Commission should not authorize
new radios stations that will certainly receive interference from existing services. See Federal
Communications Commission, FCC Standards of Good Engineering Practice Concerning FM
Broadcast Stations (1945); In the Matter of 1998 Biennial Regulatory Review — Sreamlining of
Radio Technical Rules, MM Docket 98-93, 13 FCC Rcd 13513 (1998) at 1 20; see also NAB
Comments, Vol. 1 at 4.

16 The International Telecommunications Union Radiocommuncations Sector (ITU-R) has
published a number of definitive recommendations on subjective evaluation including “Methods
for the Subjective Assessment of Small Impairmentsin Audio Systems Including Multichannel
Sound Systems” Recommendation ITU-R BS.1116-1 (1997) and more recently * Multi Stimuls
Test With Hidden Reference and Anchors (MUSHRA) — EBU Method for Subjective Listening
Tests of Intermediate Audio Quality," Preliminary Draft New Recommendation, ITU-R
document 10-11Q/TEMP/33 (Feb. 2000). These recommendations are universally cited and
referred to in the literature pertaining to subjective evaluations. In addition, NAB has extensive
experience in the area of FM audio subjective evaluations through its participation in the
National Radio Systems Committee (“NRSC”), co-sponsored by NAB and the Consumer
Electronics Association “CEA,” formerly CEMA). The NRSC's purpose is to study and make
recommendations for technical standards that relate to radio broadcasting and the reception of
radio broadcast signals. See, e.g., “ Subjective Evaluation Program and Platform,” Appendix G,
“Report to the National Radio Systems Committee - FM IBOC DAB Laboratory and Field
Testing,” iBiquity Digital Corporation, Aug. 2001; see also “Dynastat — Audio Testing Methods
and Procedures,” Appendix H, and “FM Subjective Evaluation Results,” 1d. at Appendix 1.

1" Report, Vol. 1 at 1-14 (emphasis added).

18 Radio Preservation Act at § 632(b)(2)(B).



intent is clear, “the court, as well as the agency, must give effect to the unambiguously expressed
intent of Congress.” Chevron U.SA. Inc., v. Natural Resources Defense Council, Inc., 467 U.S.
837, 842-43 (1934) (emphasis added). The Supreme Court has also told us that Congress intends
“each of its terms to have meaning.”*®

Moreover, the language of Section 706(1) of the Administrative Procedures Act is clear:
theword “shall” isinterpreted strictly as mandatory, nondiscretionary duty. See, e.g., Piercev.
Underwood, 487 U.S. 552 (1988); United States v. Monsanto, 491 U.S. 600, 607 (1989) (noting
that “shall” is the strongest language Congress could possibly use.); Association of Civilian
Technicians v. Federal Labor Relations Auth., 22 F.3d 1150, 1153 (D.C. Cir. 1994) (stating that
“[t]he word *shall’ generally indicates a command that admits no discretion on the part of the
person instructed to carry out the directive.”) Thus, the express language of Congress mandates
the Commission to conduct audience listening tests.

Even assuming, arguendo that the statutory language is not entirely clear, the legidative
history of the Act provides guidance:

The Committee expects there to be a meaningful opportunity for the public to comment

on the structure and methodology of the field tests. The independent entity must, at a

minimum, accept comments from the public on the extent to which the experimental

stations create interference, and conduct audience listening tests in order to establish the

level of interference that is objectionable to the average radio listener. In making the

latter determination, the Committee intends that the independent testing entity take into

account the effects of interference on all kinds of radios in the market, and further, to

rely, as appropriate, on international and academic standards for determining
interference.

19 Roland J. Bailey v. United States, 516 U.S. 137, 146 (1995); “we have stated time and again
that courts must presume that legidature says in a statute what it means and means in a statute
what it saysthere.” Connecticut Nat. Bank v. Germain, 503 U.S. 249, 254 (1992); see also
United Sates v. Ron Pair Enterprises, Inc. 489 U.S. 235, 241-242 (1989); United Sates v.
Goldenberg, 168 U.S. 95 (1987) (An agency rule would be arbitrary and capriciousif the agency
... [€]ntirely failed to consider an important aspect of the problem.”)



H. Res. 472, Report No. 106-575, 106th Cong. 2d Sess. (2000) at 8 (emphasis added). Without
independent listening tests, the threshold for determining objectionable or harmful interference
cannot be established. Thus, the Commission erred in allowing MITRE to omit the audience
listening tests.

When an agency is incapable of fulfilling a statutory requirement due to finarcial
constraints, the agency should communicate the problem to Congress before simply disobeying
clear congressional content. Indeed, the D.C. District Court has held “it is beyond this Court’s
authority to excuse Congressional mandates for budgetary reasons.” American Lands Alliance v.
Norton, 242 F. Supp. 2d 1, 18 (D.D.C. 2003). The Commission is already thirty-two (32)
months past due in reporting to Congress the findings of the field tests.° In order to produce
statistically significant results for audience listening tests, at any time during the past three years
the Commission could have simply requested Congress to appropriate funds. Its failure to do so
does not excuse lack of compliance with the specific testing procedures Congress dictated.

B. The MITRE Report Failsto Provide Any Economic Analysis.

In addition to the lack of audience listening tests, the Report does not include the
statutorily mandated economic analysis of the impact LPFM stations would have on full power
stations were third adjacent channel requirements to be eliminated. In creating the LPFM
service, the Commission made a sweeping and unsupported assertion that “any small amount of
interference that may occur in individual cases would be outweighed by the benefits of new low
power FM service.” LPFM Order at 104. Apart from stating its conclusion, the Commission

engaged in virtualy no analysis to weigh the benefits of LPFM service against the costs. The

20 Section 632(b)(1)(B)(3) of the Radio Preservation Act states that the Commission shall, after
publishing the field test results and affording the public and opportunity to comment, report back
to Congress “not later than February 1, 2001.”

10



Commission failed, for example, to estimate the audiences of the LPFM stations and compare
these numbers in any way to the number of listeners affected by new interference. Nor did the
Commission consider the economic impact such a service would have on existing broadcasters.

The Commission has recognized that “the industry’ s ability to function in the ‘ public

interest, convenience and necessity’ is fundamentally premised on its economic viability.”*

And as the Chairman observed, the record reflects that numerous existing stations — particularly
those in rura communities — could face dire economic consequences from LPFM stations. See
Dissenting Statement of Michael K. Powell, (noting the “erosion of economic viability” of
small market broadcasters resulting from the Commission’s LPFM Order). LPFM Order at 15
FCC Rcd 2323-25 . Before the Commission drops third adjacent channel protections it must
carefully weigh any benefits in service it foresees against the loss of service its proposals will
engender.

Congress directed the Commission to conduct an economic analysis on the impact of
reducing third adjacent channel protections for LPFM service on incumbent broadcasters, in
particular, on minority and small broadcasters. Indeed, in passing the Radio Preservation Act,
Congress recognized thet:

the introduction of LPFM service may have a deleterious effect on the service now
provided to listeners by many small market and minority-owned radio stations. The
Committee concludes that these concerns are well-justified .... [and] further requires the
FCC, to conduct further studies of the potential for interference to LPFM stations and
over the impact of LPFM service.

H. Res. 472, Report No. 106-575, 106th Cong. 2d Sess. (2000) at 4. Congress acknowledged the

importance of ng the costs and benefits on the viability of current FM radio stations.

21 Revision of Radio Rules and Policiesin MM Docket No. 91-140, 7 FCC Rcd 2755 (1992)
at 1 10.

11



MITRE declined to conduct an economic analysis because it assumed a showing of
interference was a prerequisite for the statutory requirement.?? That assumption, however, is
incorrect. Congress did ot tie the requirement of an economic impact study to any finding of
interference. Rather, Congress directed the Commission to examine the economic impact on
incumbent broadcasters, and in particular, small market and minority broadcasters, were the third
adjacent channel protections to be altered and hundreds or thousands of new LPFM stations
authorized. Congress was concerned that the audience diversion caused by additional LPFM
stations would hurt existing radio service whether or not the new LPFM stations created
interference. Thus, MITRE’sfailure to conduct an economic analysis rested on afaulty
understanding of Congress' intent. The failure to conduct an economic analysis makes it equally
impossible for the Commission to recommend any changes to third adjacent channel standards.

Moreover, as discussed below in Section IV, because the field test datais not
scientificaly valid, the Commission cannot ex post facto fill in MITRE somissions. Simply
stated, the data collected is so inherently unreliable that the Commission cannot utilize the
recordings obtained to conduct future audience listening tests and, based on the results of those
tests, perform an economic analysis on the impact LPFM stations on third adjacent channels may
have on full power FM stations. In making its recommendation to Congress, the Commission
need not look further than these statutory deficiencies.?® In turning to the work product MITRE
did perform, it is evident that the field tests were bereft with major technical flaws so that the

collected data is rendered unusable.

2Report, VVol. 1 at 1-14.

23 Not only will the Commission fall short of fulfilling its statutory requirements, any reliance on
the Report will likely be deemed arbitrary and capricious for failing to “consider an important

12



IV. TheMITRE Report Is Replete With Major Technical Flaws.

A. MITRE’s“ Sample of One” Listening Test Was Not Scientifically Valid.

Rather than rely on established norms for determining objectionable or harmful
interference via properly designed subjective listening tests, MITRE simply instructed a single
field engineer tomakeaYes (*Y,” i.e, interference was present) or No (“N,” i.e., interference
was absent) notation.?* The field engineer’s determination was final — the Report makes clear
that any decisions by the field engineer regarding cases where either no interference was detected
(both before and after the LPFM interferer was introduced) or interference was detected both
before and after the LPFM interferer was introduced, were never reviewed or questioned.

The flaws in this scenario are numerous. In particular, the listening was done inside the
field test vehicle (and, as discussed in Section IV.C., not in a characterized, controlled
environment suitable for audio listening tests). Also, the person making decisions on the audio
quality was aware a priori as to whether or not the LPFM interferer was present, thus clouding
the audio quality judgments with an irremovable bias. A scientifically valid audio listening test

is aways conducted in a“blind” fashion such that listeners are unaware of the details of any

aspect of the problem.” Motor Vehicle Manufacturers Assn v. Sate Farm Mut. Auto. Ins. Co.,
463 U.S. 29, 43 (1983).

24Report, VVol. 1 at 2-6. An additional, “hearing-tested” MITRE engineer did listen to those
audio recordings where the field engineer first denoted N and with the LPFM transmitter
powered, then noted aY. Report, Vol. 1 at 2-7. However, MITRE states that this step is merely
to “refine,” not replace, the listening test. 1d., Vol. 1 at 2-9.

|d., Vol. 1 at 2-7, in which MITRE states that “[a]fter receiving the recorded audio samples

from the subcontractor, a hearing-tested MITRE engineer listened to the recordings associated
with the N>Y transitions.”

13



particular audio cut.?® The Report does not meet accepted scientific standards for a subjective
listening test and thus fails to satisfy the statutory standard.

Just as disturbing as the non-scientific manner in which determination of audio
interference was made is the way this information was put to use. MITRE establishes what it
calls “ Reception Degradation Thresholds” as a means of translating the observed audio
interference behavior of each receiver (based on the judgment of MITRE’s single listener) to
corresponding threshold desired-to-undesired (“D/U”) ratios (which then form the basis for its
proposed allocation rules).?’” Ultimately each receiver is assigned a threshold, based on the data
collected in this study, identifying where that receiver will experience interference due to an
upper third adjacent channel LPFM interferer. The thresholds established by MITRE are listed
in Table 1. Note that better performance (i.e., a greater immunity to interference) is indicated by
amore negative number. Hence, the auto receiver is estimated as being most immune to
interference and the Reading Services for the Visually Impaired (“RSV1”) receiver the least.
MITRE s interpretation of these thresholds is that a given receiver will experience audio

interference due to a third adjacent channel LPFM interferer if the D/U ratio at the receiver is

26 Examples of well-designed scientifically valid listening tests include “Subjective Evaluation of
Sate-of-the-Art Two-Channel Audio Codecs,” Journa of the Audio Engineering Society, Vol.
46, No. 3 (1998) at p. 164, and “Internet Audio Quality and the MUSHRA Test,” AES UK
Conference 2002; see also "Multi Stimuls Test With Hidden Reference and Anchors (MUSHRA)
— EBU Method for Subjective Listening Tests of Intermediate Audio Quality,” Preliminary Draft
New Recommendation, | TU-R document 10-11Q/TEMP/33 (Feb. 2000) which states that
"[w]here the conditions of alistening test are tightly controlled on both the technical and
behavioural side, experience has shown that data from no more than 20 subjects are often
sufficient for drawing appropriate conclusions from the test" and adds that "[i]f, for any reason,
tight experimental control cannot be achieved, then larger numbers of subjects might be needed
to attain the required resolution.”

27 Report, VVol. 1 at 2-35. Note that although not stated in the Report, these thresholds can only

be said to apply to upper third adjacent channel interferers since MITRE did no testing with
lower third adjacent channel interferers.

14



more negative than the threshold value. MITRE, however, makes no mention of the fact that

these thresholds cannot be applied to lower third adjacent channel interference scenarios.?®

Table 1. Reception Degradation Threshold D/U Values Estimated by MITRE for a Full Power FM Desired
Signal in the Presence of an Upper Third Adjacent LPFM Signal

Receiver Reception Degradation
Threshold D/U Vaues (dB)
Auto -60
Home -55
Clock -37
Boom box -28
Walkman -28
RSVI -26

Determination of these thresholds also involves the arbitrary selection of a specific
“relative degradation index” value meant to represent the point at which listeners will find audio
interference perceptible. Having no basis with which to establish this value, MITRE literally
pulls one out of thinair. MITRE admits, in explaining this process, that “[w]ithout a formal
subjective testing, it would not be possible to reliably trandlate the relative degradation index to
the more standard measure such as the Mean Opinion Score (MOS).”*° Undeterred, MITRE
instead elects to select “...a convenient reference value, say 0.3, of the relative degradation index.

At this degree of degradation, it would be safe to expect that [a] certain level of interference

28 Asdiscussed in Section V. F. below, MITRE only used upper third adjacent channel
interferersin its field evaluation.

291d., Vol. 1, at 2-42, Table 2-5. Note that in the Report, there is a discrepancy in the reported
threshold values for the Boom box, Walkman, and RSV receivers. in Vol. 1 at 2-43, and in the
conclusions section, Vol. 1 at 5-2, these values are reported as —27, -27, and —25 dB,
respectively. No explanation is offered for this discrepancy.

30 Report, Vol. 1 at 2-42.
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should be perceptible to the listeners.”3! No valid, quantifiable justification as to why it would
be “safe to expect” thisis given.

In other words, having admitted that the absence of the subjective listening tests Congress
mandated made it impossible to trandate the data MITRE did collect into standard sciertific
measures of interference, MITRE candidly concedes that it ssimply made up a standard. The
failure to perform the tests expected by Congress thus was compounded by MITRE's
unsupported selection of a standard where it thought that listeners would not object. The issue
before the Commission, however, is not what interference the Commission’s contractor thinks
might be harmful, but instead whether objective evidence shows that interference would or
would not occur.

Having thus arbitrarily determined the point at which listeners would perceive
interference, MITRE goes on to establish the threshold D/U ratios which form the foundation of
their proposed rules (shown in Table1). MITRE notesin its conclusion and recommendations
that “[t]he most important predictor of whether a given location is susceptible to LPFM third
adjacent channel interference is the D/U of the incumbent full power FM signal with respect to
the LPFM signal at that location.”®?> MITRE's decision to base this “most important predictor”
on anumber pulled out of thin air and then to suggest protection rules based on this demonstrates
a complete lack of competence in subjective listening test analysis.

B. It IsEssential To Understand A Testing Receiver’s Ability to
Accept or Rgect Third Adjacent Channel I nterference.

In addition to the listening test deficiencies, MITRE fails to properly anayze receiver

performance characteristics. To fully appreciate the flaws of MITRE's Report, examination of

311d. (emphasis added).
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the 1999 receiver studies is quite relevant —in order to properly evaluate third adjacent channel
interference effects in the FM radio service, it isfirst essential to fully understand a testing
receiver’s ability to accept or rgject third adjacent channel interference. The Commission
initially assumed that elimination of third adjacent channel protection would “entail, at worst,
little risk of interference to existing radio service.” NPRM at 143. The submitted receiver
studies, however, strongly suggested differently. NAB’s receiver study, for example, showed
that for the twenty eight (28) receivers tested, all categories except automobile radios still had
substantial difficulties in rejecting third adjacent channel interference, at levels far below those
permissible by the FCC' s spectrum planning factors for the FM service.®®

Indeed, in the LPFM Order, the Commission itself noted that the creation of LPFM
service could be justified “only if it does not cause unacceptable interference to existing radio
stations.” LPFM Order at 1 6 (emphasis added). Y et the Commission found no basis for claims
that its conclusions with respect to interference were invalid because it had established no
“benchmark” standard against which to measure whether interference is acceptable. The

Commission explained that it consciously chose not to use such a standard for evaluating

%21d,,Vol. 1a 5-1.

33 |n regards to automobile radios, NAB referred to a point made by the North Carolina and
Virginia Associations of Broadcasters (“NCAB/VAB”). In their comments, the NCAB/VAB
argued that the Commission cannot eliminate third adjacent protections for LPFM because that
particular protection matters most in the outer areas of a station’s usage coverage — especially for
mobile listeners. See Comments of NCAB/VAB, MM Docket No. 99-25, filed Aug. 2, 1999 at
35. While NAB'’ s testing showed automobile radios were the best at rejecting such interference,
the Pickholtz/Jackson study faulted all of the receiver studies for testing car radiosin a nor
mobile environment. See Report of Dr. Raymond L. Pickholtz of George Washington University
and Dr. Charles L. Jackson attached as Appendix B to Reply Comments of NAB, MM Docket
No. 99-25, filed Nov. 15, 1999 at 36 (hereinafter “Pickholtz/Jackson Report™). Further, the
nature of the proposed LPFM service is such that, in addition to possible interference at the
edges of existing stations, there will be areas of interference within the service area of full-power
station that will resemble a “swiss cheese effect” that would not occur under existing
Commission rules.
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interference because it is better policy to “allow the market to identify the level of interference
rejection performance consumers find to be acceptable for different types of FM radios.”

Reconsideration Order at  10.

Rejecting the Commission’s abandonment of interference analysis, Congress instead
directed the Commission to use field tests to identify the “benchmark” level for objectionable
interference.® In order to quantify this “benchmark,” the receivers used in the field tests must be
arepresentative sample of consumer radio products, whose performance characteristics (i.e.,
ability to accept or reject interference) are both known and quantified. Conspicuously absent
from the Report is any analysis, discussion or even reference to the four 1999 receiver studies,
including the performance characterizations and testing methodology of the over seventy-five
(75) receivers studied. In fact, MITRE seemed wholly unconcerned with these testing
components, as the Report fails to provide any receiver performance characterizations for the six
receivers used in MITRE'sfield tests. Thus, readers of the Report are unable to fully evaluate
these receivers ability to accept or reject interference or compare them with previous studies.

C. MITRE Failed to Use a Sufficient Number of Receivers
and Neglected To Characterize the Receivers.

Due in large measure to the broadcasting industry’ s development of digital radio
broadcasting systems using in-band/on-channel (“IBOC”) technology over the last decade, an
increased understanding of the design and operation of AM and FM radio receivers has occurred
above and beyond the 1999 LPFM receiver studies already cited. Numerous investigations have
been conducted on behalf of the National Radio Systems Committee (“NRSC”), focusing on

detailed examination of how receivers perform because the NRSC recognized that the

34 Radio Preservation Act at § 632(b)(2)(B).
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understanding of receiver operation forms the foundation for interpretation of studies conducted
on RF interference testing.®® These studies offered MITRE an example of receiver
characterization methods while at the same time illustrating the fundamental need for this
information. How MITRE could be wholly unconcerned with this critical issueis hard to
fathom.

One of the lessons learned from the NRSC and 1999 L PFM-related receiver studiesis
that it is very difficult to try and reach conclusions on the performance of the deployed
population of radio receivers (estimated to be in the hundreds of millions) based on testing done
with a mere handful of examples.®*® The NRSC, in conducting its RF-interference related IBOC
evauation, was very careful in its receiver selection. Statistical information on receiver
deployment compiled by CEA, one of the NRSC'’ s co-sponsoring organi zations, was obtained
and reviewed; extensive receiver characterization testing was performed and receiver design
architecture, including an identification of the “chip sets’ common to various receiver designs,
was studied.®” These analytical steps were necessary to ensure that the receivers selected for use
in the NRSC’ s interference tests offered the best possible cross-section available. Unlike
MITRE, the NRSC recognized that neglecting these importart tasks would render any resulting

RF interference test results wholly incomplete and indefensible.*®

35 See "EVALUATION OF THE IBIQUITY DIGITAL CORPORATION IBOC SYSTEM Part 1 —
FM IBOC," National Radio Systems Committee, Nov. 29, 2001 at 18 and Appendix D
(hereinafter “NRSC IBOC Report”).

36 |d. at 18; see also supra note 5.

37 See NRSC IBOC Report at 18.

38 4.
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The Commission’s staff recognized the inherent difficulties in small sample-size radio
receiver-based interference tests, citing that its 1999 OET study “...waslimited in sizeto a
fairly small sample of 21 receivers.”*® OET aso noted that “...follow on work is anticipated to
expand the study sample’ and that “ ... extreme caution must be exercised in interpretation of the
data [collected on 21 receivers] until sufficient additional examples can be tested to improve
statistical significance.”*° This analysis equally applies to the testing done by MITRE, work
based upon results obtained using only six uncharacterized receivers. Here MITRE used less
than one-third the number of receivers OET utilized in its “small-sample’ study. Thus, the
Commission should not rely on the results yielded from six receivers as the basis for determining
whether or not third adjacent channel protection for LPFM stations can be eliminated.

A further example of why receiver characterization is critical can be found in the 1999
CEMA receiver study.** CEMA performed fifteen (15) different tests on each receiver. Test
number 12 — “ Selectivity, 3rd adjacent channel 50 dB S/N (upper and lower)”— is especialy
relevant to this proceeding. The purpose of this test was to determine, for each receiver, the third
adjacent channel signal level necessary to degrade the receiver’s audio signa-to-noise ratio

(“SIN”) to 50 dB Root Mean Square (“RMS"), atest often used by the industry. ** In the CEMA

39 OET Interim Report at 1 (emphasis added).
%4, at 1, 4 (emphasis added).
1 See supra note 5.

42 See, e.g., Lawrence C. Middlekamp, Subjective Evaluation of Audio Degraded By Noise And
Undesired FM Sgnals: A Report by the Technical Subgroup of the Advisory Committee on Radio
Broadcasting, attached to Comments of NAB in BC Docket No. 80-90 (Nov. 17, 1982);
Comments of the National Radio Systems Committee in BC Docket No. 80-90 (1981); see also
Standards of Good Engineering Practice Concerning FM Broadcast Stations, Docket 9407, 14
FCC Rcd 4986 (Aug. 12, 1949).
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test procedure, this test was conducted four times on each receiver under different circumstances
—twice with a single lower third adjacent channel interferer (that is, with the third adjacent
channel interferer 600 kHz below the desired signal), with the receiver receiving first a
mononaural signal then a two-channel stereo signal, and twice with a single upper third adjacent
channel interferer (with the interferer 600 kHz above the desired signal), again with the receiver
receiving first a mono, then a stereo signal. All of these conditions were necessary because
receivers can behave differently depending upon the location of the interferer (i.e., upper versus
lower) and because receivers are generally more susceptible to interference (i.e., will experience
degradation with a lower level of interference) when receiving a stereo signal. The results of

CEMA receiver characterization Test 12 are shown in Figures 1-3.
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Figurel. Resultsfrom CEMA Receiver Characterization Test 12 - Selectivity, 3rd adjacent channel 50 dB
S/IN (upper and lower) — MONO, -55 dBm desired signal level
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Figure 3. Resultsfrom CEMA Receiver Characterization Test 12 - Selectivity, 3rd adjacent channel 50 dB
S/N (upper and lower) — Showing Difference Between Upper and Lower Third Adjacent Interferers, -55dBm
desired signal level
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Figure 1 and Figure 2 show the measured absolute interfering signal levels (in dBm)
resulting in the degraded 50 dB audio S/N condition, for mono and stereo reception, respectively.
All three figures show that:

For agiven receiver, the interfering signal level required to degrade the audio S/N can be

different depending upon whether the interferer isan upper (i.e., +600 kHz) or lower

(-600 kHz) third adjacent channel interferer. These differences are illustrated graphically

in Figure 3, and in some cases are pronounced (as much as 30 dB);

For agiven receiver type (CEMA tested three types—auto, hi-fi, and personal i.e.,

“Walkman” type) the level of interference necessary to achieve 50 dB audio S/N varies

;ré)m receiver to receiver, and again this variation can be pronounced, on the order of 30

No such data, however, exists for the receivers used in the MITRE tests. Consequently, it
is simply not possible to determine how the performance of these receivers compares with the
spectrum of other receivers of asimilar class, or ascertain how the MITRE-tested receivers relate
to those used by actual listeners. Nor isit possible to determine how the MITRE-tested receivers
behave with respect to upper versus lower third adjacent channel interference, a crippling
problem which will be explored in greater detail below in Section I1V.F. Without this vital
receiver characterization information, neither MITRE, the Commission nor any other entity can
properly interpret the data collected in the Report, much less use the data to craft a third adjacent
channel allocation rule for LPFM stations.

D. MITRE Failed to Properly Test the Receiversit Did Use.

MITRE’s decision to use an insufficient number of receivers, and then offer test data
obtained using these receivers apparently without first subjecting them to asingle

characterization analysis, seriously compromised the scientific integrity of the Report. Further

clouding this effort is the lack of quantification of the field environment. There is no transparent
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indication as to how RF coupling was achieved (i.e., how did the radio signals get into the
receiver) during testing.

Proper measurement and handling of the RF energy delivered to each receiver is one of
the most critical and difficult steps involved in the kind of interference testing described in the
Report. Inlooking at the example set by the NRSC' s evaluation of IBOC, where
characterization of interference to FM analog signals was aso under investigation, it is clear that
there are significant, incurable flaws in the approach undertaken by MITRE which render the
data, and the conclusions based on that data, unusable.

To understand why the collection and distribution of RF signalsin an FM broadcast
interference test regime is so critical, it isimportant to recognize some of the basic attributes of
how FM signals propagate through space as they travel from the transmitting antenna to the
receiving antenna. FM signals exist in the very high frequency (“VHF") band of the
electromagnetic spectrum. VHF signals are subject to avariety of impairments as they travel
from source to destination including reflection (from both stationary and moving objects),
refraction, and diffraction, which combine to result in what is commonly referred to as multipath
fading.*® Virtually every FM radio signal in the real world (as opposed to signals which can be
created in alaboratory environment) is subjected to various degrees of multipath fading, and this
phenomenon manifests itself at the radio receiver in avariety of ways.

For example, FM radio listeners are universally familiar with the phenomenon of the
“stoplight fade” whereby an FM signa “disappears’ when a vehicle is stopped but then re-

appears after the vehicle moves only a short distance (on the order of inches). This behavior

43 See Reference Data for Engineers: Radio, Electronic, Computer & Communications, Eighth
Ed., SAMS Prentice Hall Computer Publishing, 1993 at Chapter 33; see also NAB Engineering
Handbook, Ninth Ed., National Association of Broadcasters, 1999 at Chapter 2.1.
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(due to multipath fading) illustrates how the attributes of an FM signal can change over avery
short distance. The example of a stoplight fade is particularly instructive in understanding how
an FM interference test system utilizing multiple receivers (such as that used by MITRE) needs
to be designed so that the fading characteristics of the FM band do not fatally corrupt the data
being collected.

The challenge is to design the test system so that the same FM signal is delivered not
only to each receiver under test, but also to any test instrumentation used in the characterization
of the received signal. Indeed, the assumption throughout the Report is that for a particular
receiving location, each of the six receivers, as well as the spectrum analyzer used to establish
the characteristics of the LPFM and full power FM received signals, are presented with the same
signal. Thisis evidenced by the fact that only a single spectrum analyzer measurement was
made for each test condition; the audio recordings were made for all of the receivers under test
simultaneoudly; and, most notably, a single D/U ratio (the power ratio of the full power FM
signal to the LPFM signal) is assigned to the recordings made for all receivers under test for each
test condition. **

Nowhere in the Report does MITRE offer a shred of evidence as to why this assumption,
that each receiver and the test instrumentation are receiving the same FM signal, isvalid. The
only information offered which does relate to this al-important aspect of the test systemis
shown in Figure 4.* Here, each receiver is shown utilizing a separ ate antenna and the spectrum

analyzer used to establish the D/U ratio for each test condition is not even shown at all.

4 See Report, Vol. 2 at Annex 3. This data is recorded in Figures 11-18 (Avon), Figures 20-27
(Brunswick), Figures 29-36 (East Bethel), Figures 38-45 (Owatonna), Figures 56-63 (Winters),
and Figures 65-72 (Benicia).

4 1d., Field Test Plan Annex at 10.
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However, the physics of FM signal propagation in such a situation make two points clear: (1) six
FM receivers all using different antennas, even when in close proximity to one another, may or
may not be receiving the same signal (as exemplified by the “ stoplight fade”’); and (2) the signal
strength measurements made by the spectrum analyzer may or may not properly reflect the signal
strengths received by any (or all) of these receivers.

In electing to structure its test system in this fashion, MITRE has made it impossible to
determine the input signal conditions for any of the receivers; hence the D/U ratios existing at the
time the audio recordings were made is unknown. Interestingly, MITRE identifies the D/U ratios
as“ ...[t]he most important predictor of whether a given location is susceptible to LPFM third
adjacent channel interference ...”*® The only thing known about the RF input data MITRE used
isthe D/U ratio incident upon the antenna connected to the spectrum analyzer. The D/U ratio at
each of the receiversis unknown. Because all of the conclusions in the Report trace back to

these D/U ratios, these conclusions must be discounted as without basis in fact.

41d.,, Vol. 1at 5-1.
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Figure4. Receiver Block Diagram - from " Field Test Plan - LPFM Third-Adjacent Channel Interference
Analysis,” The MITRE Corporation (Oct. 29, 2002) at p. 10

In contrast, Figure 5 illustrates how the interference testing done for the NRSC IBOC
evaluation avoided this incurable flaw and resulted in an accurate characterization of D/U ratios.
Figure 5 shows, in the upper Ieft-hand corner, asingle “31 in. Whip on Van Roof” antenna
connected to an antenna distribution network (“Ant. Dist. N/W” in the figure), which in turn is
connected to three receivers (Delphi, Pioneer, and iBiquity) and test equipment used for
measuring the characteristics of the received signal (RF spectrum analyzer). For the IBOC

testing, four different antenna distribution networks were used, each one tailored to a specific
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reception environment (e.g., high signal areas near transmitter; edge of coverage areas).*’ A
feature common to all of these networks is that all of the receivers, and the test instrumentation,
were delivered an identical FM signal because they all shared a single antenna. For this test
system, the D/U ratio measured by the spectrum analyzer can also correctly be attributed to the

receivers under test.
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Figure5. Mobile Test Platform Generalized Block Diagram (excerpt) - from " FM Field Test Procedures &
Notes," iBiquity Digital Corporation (July 7, 2001) at p. 7

47 See "FM Field Test Procedures & Notes," Appendix E, “Report to the National Radio Systems
Committee - FM IBOC DAB Laboratory and Field Testing,” iBiquity Digital Corporation, Aug.
2001, at p. 9.
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The IBOC interference evaluation test plan was aso structured to accommodate the
situation where it was either not possible or not desirable to connect the receiver- under-test
antenna to a common antenna distribution network. Thisistypically the situation for clock radio
and persona (i.e., “Walkman™) receivers that utilize built-in antennas. A detailed procedure was
followed for this circumstance during IBOC interference testing that recognized the complexities
of FM radio signal propagation. It involved a characterization of the RF environment over a

two-wavelength by two-wavelength area (referredtoasa“2l x 21 ” grid) as shown in Figure 6.
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Figure6. 2| x2I Measurement Grid - from " FM Field Test Procedures & Notes," iBiquity Digital
Corporation, 7/7/01, pg. 28
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Under this procedure, six RF signal measurements centered on the desired signal
frequency were made at each of the nine vertices shown in Figure 6 using a calibrated dipole
antenna, so as to offer a complete characterization of the RF environment. If an inspection of

those measurements reveal ed that the RF environment was relatively constant over this area, then
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the area was deemed suitable for testing and the receiver under test was placed at the central
vertex point (number 5 in Figure 6) and interference measurements were then made.*®

It is difficult to know from the Report exactly how MITRE handled the situation where
the receiver under test had an internal antenna. Based on the sketchy description of the test
procedure provided, it appears that no attempt was made to characterize the RF field in the
general vicinity of the recelver (as was done in the case of the NRSC evaluation), save for a
single spectrum analyzer measurement which, as previously discussed, may or may not be a
valid representation of the signal impinging upon the receiver. It also appears, from the
description given in the Report, that all of the receivers under test (irrespective of the type of
antenna) were operated within the confines of the test vehicle itself, despite the fact that only the
automotive recelver had an antenna mounted externally to the vehicle. Because thereisno
description of (1) the vehicle where the field testing took place, therefore the makeup of
attenuated enclosure, and (2) its effect on the testing receivers, isimpossible to establish the
characteristics of the RF environment. Again, without this very basic information, the validity of
the MITRE test results cannot be determined.

E. The Test Site Selection Process Was I nappropriately
Driven by Administrative Convenience.

The Commission provided MITRE with alist of thirty nine (39) non mutually exclusive
LPFM license applications.*® In the Report, MITRE explains that these siteswere “. . .in

markets where there were not duplicate filings, in order to preclude the chance that the field tests

8 |d. at pp. 26-27.

9 Report, VVol. 1 at 1-5 and Appendix A.
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might favor one applicant over the other.”*® NAB fails to understand how site selection based on
the administrative convenience of applications which are not mutually exclusive could have
possibly resulted in a scientifically valid group of field test sites.

In order to determine which field test sites were appropriate, the Commission and MITRE
should instead have focused on the technical parameters which define such field sites and
determined in a scientifically appropriate and rational manner which sites, if tested, were most
likely to be fairly representative of the interference scenarios to be encountered. These technical
parameters would include full power FM station class, full power FM antenna height and
effective radiated power, interference environment due to adjacent channel stations, topography
of the region between full power FM and LPFM transmission sites, and the like. Only by
selecting test sites based on technical considerations would it have been possible to establish a
record of test data upon which a nationwide allocation scheme can be developed. Thus, the
Commission erred in basing site selection on administrative convenience.

F. MITRE Testing of Only Upper Adjacent Channelsis Flawed.

The problems of administrative convenience are further exacerbated by MITRE' s failure
to test both upper and lower third adjacent channels. In Section 1V.C. of these comments, NAB
offered evidence taken from the 1999 CEMA FM receiver characterization study which
illustrated both that different receivers reject third adjacent channel interference to varying
degrees, and that many receivers reject upper and lower third adjacent channel interferers by
(sometimes vastly) different amounts.> The main point of our earlier discussion was to show

that without receiver characterization information, data obtained from a receiver under test

%01d., Vol.1at 1-5.
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cannot be properly interpreted nor can it be used as the basis for rules designed to provide for
third adjacent channel protection as MITRE has proposed.

Here, the CEMA data serves to highlight yet another fatal flaw in the MITRE tests,
namely, in selecting from the thirty nine test sites, MITRE only utilized upper third adjacent
interferersin its study. Table 2 lists the frequencies of the full power FM desired signals and the
LPFM interfering signals for each test location, and in each case, the frequency of the LPFM
interferer is 600 kHz greater than the full power FM signal. Thus, in each case the LPFM signal

is an upper third adjacent channel interferer.

Table2. FM Test Frequencies used in the MITRE study*?

Full Power FM | LPFM fregquency

Site frequency (MHz) (MH2)
Avon CT 106.9 107.5
Brunswick ME 96.7 97.3
East Bethed MN 91.1 91.7
Owatonna MN (site A) 105.7 106.3
Owatonna MN (site B) 90.5 91.1
Winters CA 102.5 103.1
Benicia CA 99.7 100.3

The absence of any tests utilizing lower third adjacent channel LPFM interferers
represents a serious deficiency in the test program becawse, as illustrated in Figure 3, areceiver’s
ability to rgject adjacent channel interference can be different depending upon whether the

interferer is upper or lower third adjacent. In the case of the MITRE tests, this deficiency is

®1 Figure 3 in particular illustrates thet some receivers demonstrated as much as a 30 dB
difference in their ability to reject upper versus lower third adjacent channel interferers.

%2 Report, Vol. 1 at Table 1-1.
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compounded due to the fact that MITRE had no knowledge of each receiver’s sensitivity to
upper and lower third adjacent channel interferers.

To fully appreciate the conundrum created by these deficiencies it is helpful to consider
an example utilizing test data included in the Report. Consider a measurement MITRE made at
the East Bethel, MN LPFM site, at receiver location 2. The test data indicates that for the case of
an LPFM transmitter power of 10W at an antenna height of 10 meters, interference due to the
LPFM signal being present on the upper third adjacent channel was heard on the FM home hi-fi
receiver under test.>® (In the parlance of the Report, aN>Y transition was noted, meaning that
no interference was heard on the FM receiver without the LPFM interferer present, but it was
heard when the LPFM interferer was turned on.) For this case, the measured full power FM
signal power was —54.16 dBm, and the measured LPFM signal power was —16.45 dBm, resulting
inaD/U ratio of —37.71 dB.>* Casesof N>Y transition such as this are used in the Report asthe
basis for proposed third adjacent channel protection rules.

MITRE’s conclusion for this test case is that this receiver will experience interference
from an LPFM third adjacent channel interferer at a D/U ratio of —-37.71 dB. However, because
of the dual deficiencies of no lower third adjacent channel interference testing and no receiver
characterization (and if one ignores for the moment the fact that the measured D/U value itself
cannot reliably be attributed to the receiver under test), there are a number of possible

conclusions resulting from this test, and no way to determine which oneis correct. These

®31d.,, Vol. 2 a Annex 3, p. 88. The record identification for the data used in this example is
EB225P5.

% In other words, MITRE is claiming that the LPFM signal power was 37.71 dB higher than the
full power FM signal power at the input to the receiver under test. As previously discussed, this
D/U number itsdf is inherently flawed as it cannot be attributed to the receiver under test,
because the signal powers were measured using a spectrum analyzer not connected to the same
antenna as the receiver under test.
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possibilities stem from the fact that in practice full power FM signals can expect to receive
interference from both upper and lower third adjacent signals, not just upper adjacent signals:

If the receiver under test responds identically to either upper or lower third adjacent

channel interferers, then the conclusion that the receiver will experience interference at —

37.71 dB would be valid. Because there is no receiver characterization data, there is no

way of knowing if this receiver does, in fact, respond identically to upper and lower

adjacent channel interferers;

If the recelver under test does not respond identically to upper and lower interferers, there

are anumber of possibilities. For example, if the receiver is similar to receiver number 9

in Figure 3, which demonstrated a 30 dB difference in sensitivity between upper and

lower interferers, then it would experience interference due to a lower third adjacent
channel interferer at either —7.71 dB D/U (if the receiver were 30 dB more sensitive to
lower adjacent channels) or —67.71 dB D/U (if the receiver were 30 dB less sensitive to
lower adjacent channels).

Thus, MITRE' s conclusions regarding how receivers behave in the presence of third
adjacent channel interferers are invalid because they do not take into account a receiver’s
performance in the presence of lower third adjacent channel interferers. Any protection rules
based on this data would be no better than guessing because, as shown in the example above, the
combination of no lower third adjacent channel data, no receiver characterization data, and D/U
measurements not directly attributable to the receivers under test fatally flaw this analysis.

G. MITRE’s Selection of Test L ocations Was | mproper.

MITRE cortinues to worsen site selection based on administrative convenience and the
testing of only upper third adjacent channels by its specific choice of test sites. Despite the
Congressional mandate allowing up to nine test sites,®® MITRE elected to only use six, further
diminishing the opportunity to build a more representative and significant data set. Figure7 isa

schematic representation of the six test sites used by MITRE for the collection of interference

data, where each circle in the figure represents one of the LPFM test sites and its location relative

®> Radio Preservation Act at § 632(b)(1).



to the transmitter and protected contour of the desired full power FM site. Once having selected
the sites for the LPFM interfering stations, MITRE then limited its testing at each site to only
five receiver locations, al of which were located on an imaginary line connecting the full power

FM transmitter site to the LPFM transmitter site, and between the two transmitters.

WCCC WCME KNOW
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CONTOUR CONTOUR CONTOUR
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XMTR XMTR XMTR
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5
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Winters, CA
Benicia, CA

Figure 7. Schematic Representation of MITRE Test Sites™®

MITRE’s decision to characterize LPFM interference to a given full power FM station by
locating the LPFM station at only a single site within the full power FM service areais

misguided — it typically takes numerous sites throughout a service area to characterize the impact

* Report, Vol. 1 at 1-7.
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of interference on aradio station, with those sites being selected carefully based on technical
considerations specific to the desired station.” Broadcasters have to deal with a variety of
reception conditions within their service area due to differencesin terrain, environment (urban,
rural, etc.), weather patterns, seasonal changes, and whether a listener is stationary or mobile.
These varying conditions can have a significant influence on a listener’ s degree of susceptibility
to interference from athird adjacent LPFM station since they can all affect the D/U ratio (of the
desired to the undesired third adjacent channel) at the receiver. Careful field test planning needs
to take these factors into account — none of them have been considered in the field testing
described by the Report. Field testing dictates a large number of measurement locations must be
documented: typical field testing programs involve hundreds of locations.®

In addition to the paucity of sites used for interference data collection, the value of many
of the receiver locations was compromised by the fact that there was so much interference due to
sources other than the third adjacent LPFM transmitter that for one or more of the receivers
tested at these locations, no useful information was obtained. For example, Figure 8 shows that,
at the Brunswick location, absolutely no information for the clock radio and Walkman receivers

was obtained:

" A good example of the variability of the interference environment created by adjacent channel
FM signals can be found in “Report to the National Radio Systems Committee - FM IBOC DAB
Laboratory and Field Testing,” “Field Test Results,” Appendix F, “Report to the National Radio
Systems Committee - FM IBOC DAB Laboratory and Field Testing,” iBiquity Digital
Corporation (Aug. 2001). In particular, maps labeled "Appendix F9" at pp. 4, 6 and 8 show the
predicted D/U ratios for two full power FM stations, and illustrate the terrain-dependent nature
of adjacent-channel interference as well as the wide variability of D/U over limited geographical
areas.

°8 See, e.g., "Field Test Results of the Grand Alliance HDTV Transmission System,” submitted
to SS'WP2 Field Testing Task Force of the Advisory Committee on Advanced Television
Service of the FCC by MSTV et.al. (Sept. 16 1994) at Ch. 53. For these tests atotal of 199
reception sites were used for a single transmission site.
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Clock Radio Recelver at Brunswick
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Figure 8. Delta Degradation for the Clock Radio and Walkman Receivers at Brunswick >

All of the test data shown in this figure indicates that, for all the conditions tested, there was
interference heard for these receivers both before and after the LPFM transmitter interferer was
turned on. There is no indication as to whether or how much the presence of interference of the
LPFM signal worsened the interference heard by the listener. All told, seven out of thirty six
receiver/location combinations yielded essentially no information about the interference
generated from the LPFM transmitter simply because some interference was aready deemed
present. Use of this technique effectively hides deleterious effects that the presence of LPFM

signals have on full power FM signals in numerous practical situations.

%9 Report, Vol. 1 at Appendix C pp. C-6 —C-7.
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V. MITRE’s Tests Revealed That Interferenceto Full Power FM Stations
From Third Adjacent Channel LFPM Interferers Existsand Is Significant.

Throughout this proceeding NAB and others have offered technical studies and evidence
demonstrating that LPFM stations will interfere with full power FM stations if existing third
adjacent channel protection rules are eliminated. Notwithstanding magjor statutory and technical
deficiencies, MITRE's Report aso ultimately shows that significant new interference to full
power FM stations would be created by the elimination of third adjacent channel protection rules
for LPFM stations.

Despite the problems which plagued the MITRE effort, problems which make it
impossible to arrive at technically sound, quantitatively accurate conclusions regarding the
nature and extent of the interference studied, MITRE tested around six sites that the Commission
would have licensed to LPFM applicants were it not for Congressional intervention. For each of
these sites, by MITRE’s own admission, “significant interference” to full power FM stations
from LPFM stations operating on third adjacent channels was observed.®® Figure 9 and Figure
10 show the total number of “significant” (as determined by MITRE) N>Y transitions (each
transition representing a significant LPFM-into-full power FM interference event) for each
LPFM site and for each receiver type, respectively. MITRE defined significant interference as:

The full power FM program was heard, but the recording had a lot of static; or

The full power FM program was not heard at al; or

The full power FM program was heard but a different program could a so be heard in the
background. This program might be transmitted by the LPFM or by a different radio
station. If the LPFM ERP was OW (LPFM was not transmitting) and a different program
was heard in the background, then the program was received from a different radio
station that was not involved in the tests.®*

60 |d., Vol. 1at 2-9—2-11, Table 2-1.

61 seeid., Vol. 1 at 2-8.
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Figure 10. Total number of Significant Interference Events as a Function of Receiver Type®®

621d., Vol. 1 at Table 2-1. These interference events are referred to as “N>Y” transitions in the
Report.

63 14d.
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Thus, MITRE observed numerous instances of significant interference. Significant interference
(as shown in Figure 10) as well as nontsignificant interference washeard on all six receiver
types tested—auto, home, clock, “boom box,” “Walkman,” and RSVI. Faced with interference,
listeners are likely to either change the channel or turn off their radio.®* Additionally, numerous
instances of “non-significant interference” were observed for every LPFM station, defined by
MITRE as “...[sJome static was detected for the recording, but it was not bothersome and the
[full power FM] program was still clearly understandable.”®® MITRE's un-scientific
characterization of “nonsignificant” interference may not adequately reflect that consumer tastes
are trending towards audio equipment with a higher signal-to- noise ratio, and that this arbitrarily-
assigned “non-significant” interference threshold may, in fact, be unacceptable to today’s
listeners.®®

Again, no one, save the single field test engineer, ever listened to the recordings made in
those cases where either no interference was detected (both before and after the LPFM interferer
was introduced i.e., N>N) or interference was detected both before and after the LPFM interferer
was introduced (Y>Y). Itisentirely unclear whether additional cases of “non-significant” and
“significant” cases of interference would have been identified had al of the recordings been
properly examined. Thus, MITRE’s *“sample of one” method may again be underestimating the

level of harmful interference. Additionally, in instances where interference was present before

64 See Engineering Report of Moffet, Larson & Johnson, Inc., attached as Appendix A to Reply
Comments of NAB, MM Docket No. 99-25 (Nov. 15, 1999) at 10.

% Report, Vol. 1 a Table2-1. MITRE also classified as non-significant interference situations
where “[n]o degradation was detected during listening by the MITRE engineer, but the recording
was marked as an N>Y transition by the subcontractor field engineer.”

%6 See Pickholtz/Jackson Report at 43.
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the LPFM transmitter was turned on, ®” avalid listening assessment should have included an
analysis of whether the LPFM worsened the interference. Y et MITRE offers no insight in these
Cases.

MITRE further notes in its conclusions and recommendations that “[njumerous
significant degradation cases were identified at distances less than 240 meters, and especially at
distances less than 100 meters and that significant degradation could occur at somewhat larger
distances in certain unfavorable circumstances. . . ."®® With due caution noted that this reported
interference is based upon the opinion of only a single individual, nevertheless it has now been
demonstrated in the field that that the introduction of LPFM service without third adjacent
channel protection will indeed create new interference to full power FM stations, thereby
preventing some populations within the protected full power FM station’s contour from listening
to stations they currently enjoy and depend on. Simply stated, listeners sited within these
distances will experience harmful interference to their full power FM station.

This creates an interesting paradox: unless LPFM stations are to be located where the
surrounding terrain will never be suitable for current or future populations, the Commission
cannot eliminate third adjacent channel protections without creating a loss of service to the full
power FM service — yet the Commission’s LPFM Order statesits goals to site LPFM stations at
or nearby populations to serve local communities. LPFM Order at 1 3-6. The paradox is also
irreconcilable with the Commission’s conclusion that LPFM stations may be allocated “only if”
no unacceptabl e interference occurs to existing radio stations and their listeners. Id. Thus, the

elimination of third adjacent channel interference protections is not feasible.

®" Report, Vol. 1 at 2-7

%81d., Vol. 1at 5-1.
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VI.  MITRE’s Formulasfor Waiving Third Adjacent Channel Distance
Restrictions Have No Basis I n Fact.

After improperly collecting its field test results, MITRE mistakenly concludes that, based
on these results, “...existing third-adjacent channel distance restrictions should be waived to
alow LPFM operation...” subject to a number of enumerated stipulations.®® This proposed basis
for waiving third adjacent channel protection should be rejected by the Commission for the
following reasons.

First, MITRE states that “...[n]Jo LPFM station should be licensed with xyin meters of any
location [where aformula for xmin is provided] that is likely to have a high density of receivers
that lie within the FPFM protected area.”’® This again raises the paradox that unless LPFM
stations are to be located where current or future populations are not likely to want to use radio
receivers, the Commission simply cannot eliminate third adjacent channel protections.
Consequently, the proposal by MITRE that LPFM sites be placed where there is a small
likelihood of receivers being found subverts the very reason for the existence of the LPFM
service, to serve local communities.

Second, MITRE’s formula for Xnin, the parameter which determines where an LPFM site
may be placed, is derived from field test data which, as explained above in detail in Section
IV.D., is based on D/U measurements that may or may not have reflected the field test conditions
under which the receivers were tested. Again, there is no way of knowing from the information
contained in the Report whether these D/U values are accurate, or, if not, what the accurate

values might be. Further, the D/U values used to derive xyin are the threshold values which, as

%1d., Vol. 1 at 5-3.

01d., Vol. 1 at 5-4.
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previously discussed, are based on assumptions about listener behavior that MITRE literally
pulled “out of thin air” and thus have no underlying technical or statistical basis.

Third, this formula does not factor in the impact of LPFM sites which are lower third
adjacent channel interferers of full power FM stations. Even if the underlying data could be
deemed valid (which it is not), the formula would only be appropriate for an LPFM allocation
scheme for waiving adjacency protection for upper third adjacent sites.

Fourth, MITRE states that if the actual D/U ratio experienced by a desired full power FM
station due to athird adjacent channel LPFM interferer “. . .can be shown to be —15 dB or better
(i.e., more positive) at most locations in the area of high receiver density for a candidate L PFM
transmitter site, then the proposed site may be used, even if it is closer then Xy, meters from the
area of high receiver density.”’* Again, thisis based on the flawed threshold D/U values and
ignores the facts that, as discussed in Section IV.B., (1) no receiver characterization was
performed, (2) the RF signal levels were improperly measured , and (3) the D/U ratios which
form the basis of this proposal may or may not be accurate.

Fifth, MITRE offers arule for siting LPFM transmitters near FM trandator receivers,
stating that “[nJo LPFM station with an ERP of Pe, dBW should operate within d, kilometers of
an FM translator receiver on the third adjacent channel...”’? Because the underlying data is so
riddled with flaws this rule must be rgjected out-of-hand. This s particularly important because
interference to one trandator in a chain may cause service to be lost from other trandators as

well.

1d.

21d. Seealso the formulas for siting near trandators, Vol. 1, at 5-2.
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Finally, MITRE’ s spacing-requirement formulas are premised on a static assumption as
to affected populationsin an area surrounding the proposed LPFM station site.”® But population
shifts will inevitably occur: the Commission must ensure that all persons within astation’s
protected contour, including those who have relocated near a LPFM station, are not subjected to
harmful interference when listening to their desired full power FM station.

Indeed, the Commission’s steadfast policy is that presently-served populations should not
lose broadcast service. See, e.g., Inre Application of New City Communications of
Massachusetts, Inc., Memorandum Opinion and Order, 10 FCC Rcd 10 at {6 (1995); aff’ d WB,
Inc. v. FCC, 83 F.3d 695 (D.C. Cir. 1996) (in which the Commission denied radio station’s
owners request to reduce the station’s radio signal); Busse Broadcasting Co. v. FCC, 87 F.3d
1456 (D.C. Cir. 1996); In re Huron Shores, 53 FCC 2d 216 (1976) (in which the Commission
denied waiver of duopoly rules based, in part on a“[concern] is heightened where population
presently served would lose service if a modification of facilities were to be granted).

Congress has a so recognized that the very purpose of third adjacent channel field testing
“isto protect broadcasters. It isto protect licensees. And it is, above al else, to protect the

listeners of the FM radio spectrum.””*

Spacing formulas premised on static populations are
inherently contrary to this stated purpose. Listeners located within and at a station’s protected

contours should now, and in the future, be shielded from harmful interference.

d.

4 146 Cong. Rec. H2303 (daily ed. Apr. 13, 2000) (Statement of Rep. Dingell).
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VII. Conclusion.

The MITRE Report isfatally flawed because it wholly ignores two key Congressional
mandates — independent audience listening tests and an economic analysis on the impact on full
power FM stations if third adjacent channel protections were eliminated. Further, the Report
contains so many major technical errors and omissions that the resultant test data is rendered
unusable; thus, the Commission cannot fulfill its statutory obligations. Finally, despite its
deficiencies, MITRE's study clearly demonstrates listeners within afull power FM station’s
protected contour will experience harmful interference from LPFM stations located on third
adjacent channels. For the reasons stated above, the Commission cannot recommend to
Congress the elimination of third adjacert channel protections for LPFM radio service.
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AFFIDAVIT

CITY OF WASHINGTON )
) SS:
DISTRICT OF COLUMBIA )

ALFRED E. RESNICK, P.E., being duly sworn, deposes and says:

[ am a Registered Professional Engineer in the employ of the Carl T. Jones
Corporation and I am authorized to make this affidavit on behalf of the Carl T. Jones
Corporation.

The Carl T. Jones Corporation is an engineering services organization
headquartered in Springfield, Virginia. The Carl T. Jones Corporation provides
professional consulting and engineering services to broadcasting stations, agencies of the
United States and state and local governments and others. The Carl T. Jones Corporation
specializes in the areas of communications systems and facilities design, computer-aided
propagation and interference studies and frequency management and allocation studies.
The Carl T. Jones Corporation has extensive experience in evaluating the potential for
interference from new facilities and is knowledgeable concerning the engineering
standards and applicable practices developed to evaluate the impact of new spectrum
uses.

The Carl T. Jones Corporation was retained by the National Association of
Broadcasters to assist it in evaluating a report prepared by the MITRE Corporation
concerning the impact of reducing the third adjacent channel protection standards for
Low Power FM stations.

I have reviewed the Comments of the National Association of Broadcasters
concerning the MITRE Corporation Report. The engineering portions of the NAB
Comments and the criticisms of the MITRE Corporation Report accurately reflect, in the
opinion of the Carl T. Jones Corporation, the application of sound engineering practices
and widely accepted engineering standards for evaluating interference to radio services.

Ak

AlfredE. Resnick, P.E.

: 'Subslcribed and sworn to before me this 14" day of October, 2003
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